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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 
[Claim 1] 

Light-scanning equipment characterized by changing the cross-section configuration of said 
mirror according to the distance from said twist revolving shaft so that it may be made 
reduction in the light-scanning equipment of a configuration of a mirror twisting, and it being 
supported by the beam, twisting said twist beam, and carrying out both-way vibration of said 
mirror as a revolving shaft as a cross-section second moment parallel to said twist revolving 
shaft of said mirror keeps away from said twist revolving shaft. 
[Claim 2] 

Light-scanning equipment which carries out meat omission of the field opposite to the mirror 
side of said mirror, and is characterized by making area without [ this ] meat increase as it 
separates from said twist revolving shaft in light-scanning equipment according to claim 1 . 
[Claim 3] 

Light-scanning equipment which carries out meat omission of the field opposite to the mirror 
side of said mirror, and is characterized by making the depth without [ this ] meat increase as it 
separates from said twist revolving shaft in light-scanning equipment according to claim 1. 
[Claim 4] 

Light-scanning equipment which leaves and carries out meat omission of the 2nd beam of the 
direction which intersects perpendicularly a field opposite to the mirror side of said mirror with 
the 1st beam parallel to said twist revolving shaft, and said twist revolving shaft in light- 
scanning equipment according to claim 1, and is characterized by decreasing the number of 
said 2nd beam as it separates from said twist revolving shaft. 
[Claim 5] 

Light-scanning equipment according to claim 1 which the base member which consists of an 
insulating member is joined to the mirror substrate with which said mirror and said twist beam 
consist of a conductive member formed in one, and is characterized by forming the electrode 
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for detecting the penetration electrode electrically connected with said mirror substrate, and 
the deflection angle of said mirror to said base member. 
[Claim 6] 

The light-scanning equipment according to claim 1 characterized by to be formed the 
penetration electrode which the covering member which consists of the base member and the 
transparence member which consists of an insulating member is joined, respectively, and the 
oscillating space of said mirror is sealed, and connects with said mirror substrate electrically at 
said base member in the 1st field of the mirror substrate with which said mirror and said twist 
beam consist of a conductive member formed in one, and the 1st field of the opposite side. 
[Claim 7] 

Light-scanning equipment characterized by making the pressure of the oscillating space of 
said mirror below into atmospheric pressure in light-scanning equipment according to claim 6. 
[Claim 8] 

Light-scanning equipment characterized by making the pressure of the oscillating space of 
said mirror into more than 0.1 (Torr) and below 2 (Torr) in light-scanning equipment according 
to claim 6. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the microoptics system adapting a micro-machining technique, 
especially, twists a minute mirror and relates to the light-scanning equipment which carries out 
both-way vibration by setting a revolving shaft as a beam. 
[0002] 

[Description of the Prior Art] 

With the light-scanning equipment carried by IBM J.Res.Develop Vol.24 (1980), with the 
electrostatic attraction between the electrodes which prepared the mirror supported with two 
beams prepared on the same straight line in the location which counters it, two beams are 
twisted and both-way vibration is carried out as a revolving shaft. Structure is easy as 
compared with the light-scanning equipment by rotation of the polygon mirror using the 
conventional motor, and since package formation in a semi-conductor process is possible, this 
light-scanning equipment form with a micro-machining technique is easy to miniaturize, and 
since it is a both-way scan further, it has [ it does not have neither a manufacturing cost nor the 
effect according to dispersion in the precision of two or more mirror sides like a polygon mirror 
since it is a low and single mirror side, and ] the advantage of being able to respond also to 
improvement in the speed. 
[0003] 

About the torsional-oscillation mold light-scanning equipment of such an electrostatic drive, 
rigidity is lowered to the patent No. 2924200 official report by using a beam as a S character 
mold, and that from which the big deflection angle was acquired with small driving force is 
indicated. Moreover, what made thickness of a beam thinner than a mirror and a frame is 
indicated by JP.7-92409.A. The patent No. 301 1 144 official report or The 13 th Annual 
International Workshop on MEMS2000 (2000) 473-478 What has arranged the fixed electrode 
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in the location which does not lap in the oscillating direction of the mirror section is indicated. 
Moreover, The 13 th Annual International 

Workshop on MEMS2000 (2000) 645-650 **** - what lowered driver voltage by making a 
counterelectrode incline from the center position of the deflection of a mirror, and installing it, 
without changing the deflection angle of a mirror is indicated. 
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holddown member 5 where resonance frequency is adjusted to fO, since a mirror 1 and a 
- holddown member 5 have conductivity, a mirror 1 will act as a movable electrode and a 
holddown member 5 will act as a fixed electrode, respectively. Thereby, an electrostatic field is 
formed in an electrode gap 1 1 , and a mirror 1 shows resonance vibration with the electrostatic 
suction force to generate. D raw ing 7 is drawing showing applied voltage V and the relation of 
the deflection angle theta of a mirror 1. If applied voltage V is changed with a driving gear 30, it 
will sway, as shown in drawing 7 , and angle theta will change. By adjusting applied voltage V, 
the deflection angle theta of a request of a mirror 1 can be acquired. Moreover, with the micro- 
machining technique using silicon, since the processing error of a mirror 1 or an elastic 
member 3 is made few, adjustable ranges, such as a frequency and applied voltage, can be 
made small. 

[0021] In the configuration of the above-mentioned optical scanner, in order to enlarge the 
deflection angle of a mirror 1 , it can be the following about the configuration of a mirror . 
Drawing 8 is the perspective view showing the sixth operation gestalt of the optical scanner 
concerning this invention. Moreover, drawing 9 is the sectional view of a mirror. The 
configuration of a mirror 1 consists of a thin-walled part 42 by which meat omission was carried 
out, and the rib section 43 by which meat omission is not carried out. Thus, the value of 
moment-of-inertia I in the formula 2 mentioned above becomes small by having carried out 
meat omission of the configuration of a mirror 1 . Thereby, the deflection angle theta of a mirror 
1 can be enlarged further. 

[0022] Moreover, in the configuration of the above-mentioned optical scanner, in order to 
enlarge the deflection angle of a mirror 1 , it can be the following about the configuration of the 
electrode formed in a mirror 1 and a holddown member 5. Drawing 10 is the perspective view 
showing the seventh operation gestalt of the optical scanner concerning this invention. The 
movable electrode 45 which carried out the ctenidium configuration is formed in mirror 1 side 
face, and the fixed electrode 46 which similarly carried out the ctenidium configuration is 
formed in the holddown member 5. The movable electrode 45 and the fixed electrode 46 have 
composition which engages mutually and counters. The value of the inter-electrode opposed 
face product S in the formula 3 mentioned above can be made to increase by such 
configuration. An increment of the inter-electrode opposed face product S increases the value 
of the electrostatic torque Tq. By the increment in the electrostatic torque Tq, the deflection 
angle theta of the mirror 1 drawn by the formula 2 becomes large. 

[0023] The light-scanning equipment of this invention can be considered as the configuration 
which arranged two or more optical scanners with one of the above-mentioned configurations. 
Drawing 1 1 is the sectional view showing the configuration of the light-scanning equipment 
concerning this invention. On the base 31 , two or more optical scanners 4 are arranged. 30 is 
a driving gear which impresses driver voltage. Moreover, it is the laser beam in which 28 was 
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reflected in according to the laser light source, and 29 was reflected by the mirror 1 . Drawjng 
- . . -12 is drawing showing the result of having measured the resonance frequency fO of each 

optical scanner 4. Each optical scanner 4 has each resonance frequency, as shown in drawing 
12 . Here, with the resonance frequency accommodation means mentioned above, if largest 
resonance frequency is set to f04, it will adjust so that the resonance frequency f01 , f02, and 
f03 of the other optical scanners 4 may be made in agreement with f04. Thereby, since drive 
frequency of a driving gear 30 is made individually, a drive circuit can be simplified. 
[0024] Furthermore, the image formation equipment of this invention should carry light- 
scanning equipment with one of the above-mentioned configurations. Drawing 13 is the outline 
block diagram of the laser beam printer which is 1 operation gestalt of the image formation 
equipment of this invention. The laser beam printer 66 as image formation equipment Light- 
scanning equipment 60 with one of the above-mentioned configurations, and the photo 
conductor 65 with which an electrostatic latent image is formed of the reflective laser light 
deflected by the mirror 1 of light-scanning equipment 60, A development means 62 to develop 
with a toner the electrostatic latent image formed in the photo conductor 65, It has the imprint 
means 63 for imprinting the toner image formed on the photo conductor 65 on the recorded 
body, the recorded body supply means 64 for supplying the recorded body to the image 
formation section, and the fixing means 67 for fixing the toner image on the recorded body. 
Drawing 14 is drawing which looked at light-scanning equipment 60 and a photo conductor 65 
from the top. Two or more arrangement of the optical scanner 4 is carried out in the main 
scanning direction. The laser light source 28 emits light based on the picture signal by picture 
signal generation equipment (not shown). Incidence of the racer beam irradiated from the laser 
light source 28 is carried out to light-scanning equipment 60. The reflective laser light 29 
deflected by the mirror 1 of light-scanning equipment 60 forms an electrostatic latent image on 
a photo conductor 65. 
[0025] 

[Effect of the Invention] 
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